lizabeth McNally's love of the research laboratory first bloomed as an undergraduate. While working a summer job in the genetics laboratory of Leslie Leinwand at the Albert Einstein College of Medicine, McNally worked on the quest to find genes that cause muscle disease. The impact was so profound that it has shaped the focus of her career ever since. If one looks at the home page of the McNally laboratory based at the University of Chicago, it says simply, "We study the genetics of heart and muscle disease."
Now a board-certified cardiologist, McNally is an expert in the genetics of rare, inherited cardiovascular disorders and muscle diseases like muscular dystrophy.
Q. What do you find most compelling about your biomedical research work in these inherited disorders?
EM Recalls McNally of her introduction to laboratory research, "In Dr Leinwand's laboratory, we had cloned some of the very first and most important genes for the function of skeletal muscle, and so we decided to search for the genes from patients with muscle disease to see if we could find any changes in them." Although the tools to perform this type of research in earnest were still a few decades away, she was struck by how intriguing it would be to diagnose people with disease on the basis of their genes. As soon as she became exposed to research as an undergraduate, McNally knew she wanted to include research in her career. Says McNally, "I remain a firm believer in the value of hands-on research in the undergraduate experience-to offer students the opportunity to get the bug for research before they go to medical school, because they tend to want to stay with it." For that reason, McNally's Chicago laboratory hosts several undergraduates at any given time.
Q. How do you think your colleagues would describe you? EM: They would think I work hard. I do work very hard and spend a lot of hours, but I think they feel like what we're doing as a laboratory is important, so I think they feel motivated by that.
In the course of her PhD work, also with Dr Leinwand, McNally determined the first complete sequences for the cardiac myosin genes. 1 As a postdoctoral fellow at Children's Hospital in Boston and Harvard Medical School, she worked with Louis Kunkel to define additional genetic defects in muscular dystrophy and cardiomyopathy. [2] [3] [4] [5] "People come to us because they know a disorder runs in their family. Sometimes we see people because somebody died in their family, and they want to know what their risk is," she says. "Now, more often than not, we can diagnose these genetic cardiovascular disorders."
McNally and her colleagues are also interested in determining the mechanisms by which genetics determine patient outcomes. In a typical family with an inherited heart or muscle disease, they will all have the same mutation; however, some family members have mild disease, others more severe. She is interested in learning what genetic modifiers lead to differential genetic expression and therefore patient outcome. She explains, "The team has found an interesting genetic modifier that regulates TGF-␤, a key regulator of growth and development, and is on the path to finding more." 6, 7 In humans, her laboratory is now starting to do this by sequencing large panels of cardiovascular disease-causing genes in people.
"It used to be that we were in a genetic universe but did not know where the edges were in terms of understanding the genetics of inherited cardiovascular disorders," she explains. "Now I feel like we know where the edges of the universe are. We just do not know, yet, all the stars within."
McNally's roles in advocating for progress in basic cardiovascular research extend beyond her work in Chicago. For the past 6 years, she has been an associate and consulting editor for Circulation Research, serving her colleagues in the areas of genetics and heart development.
As a mentor of young scientists, particularly women and minorities who have not traditionally pursued careers in cardiovascular basic research, she views her laboratory as fertile ground where "young and energetic people" can excel. But she concedes that attracting students into basic research requires constant tending. "You must go out of your way to pull these brilliant young minds into the laboratory, to expose them to research and let them see your enthusiasm and excitement. If you have it, odds are they will too. Dr McNally is hoping her enthusiasm as ASCI president will lead to advancing the cause of basic cardiovascular research in the political circles in Washington, DC. "We have to make our case very strongly to people in Washington to understand the importance of basic research to technology development in this country," she says. "Most of the biomedical progress that has happened in the private sector-imaging, pharmaceuticals-all of that had its origins years ago in biomedically funded research from the National Institutes of Health. I think many people in Washington on both sides of the aisle know that investing in science is the most critical thing we do."
Q. What motivates you during all those long days? EM: The patients do. Any day you feel like you're having a bad day, all I need to do is be with one of these patients, especially a young person who was born with one of these genetic diseases through no fault of their own, and this is the state they are in. It is incredibly motivational to want to come up with something to help.
For this reason, advocating for research funding has been the largest part of Dr McNally's role as ASCI president. "I continue to do all I can-in the laboratory, with patients, in my role as ASCI president, as a private citizen-to advance basic research in cardiovascular disease," she says. "Every day, I see firsthand the difference it makes in people's lives."
